Biosynthesis of domoic acid by the diatom Pseudo-nitzschia multiseries.
The biosynthesis of the neurotoxin domoic acid (DA) in the diatom Pseudo-nitzschia multiseries was investigated using 13C- and 14C-labelled precursors. The labelling pattern determined by NMR spectroscopy following incorporation of [1,2-13C2]-acetate showed enrichment of every carbon of DA. The enrichment levels were consistent with a biosynthetic pathway involving two different intermediate precursor units. Addition of labelled acetate either early or late during exponential growth gave similar patterns and levels of incorporation. Analysis of the labelling pattern indicated that DA is biosynthesised by condensation of an isoprenoid intermediate with another intermediate derived from the tricarboxylic acid (TCA) cycle. The absence of deuterium at C2 in DA following incorporation of [2-13C, 2H3]-acetate is consistent with alpha-ketoglutarate or a derivative as the TCA cycle-derived intermediate. The different incorporation efficiencies of acetate into the putative precursor intermediates suggest that either each unit is biosynthesized in a different part of the diatom cell, or that the isoprene chain is not assembled by the usual acetate-mevalonate pathway. The latter proposal is supported by the complete absence of deuterium retention in the isoprenoid-derived portion following incorporation of [2-13C, 2H3]-acetate.